LENS SHAPE ME ASUMNG APPARATUS 
BACKGROUND OF THE INVENTION 

1 FIELD OF THE INVENTION 

The present invention reUte. to a lens shape measuring 
apparatu. for n.ea.arine an edge thickness of an unprocessed eyeglass 
lens to a position corresponding to lens shape data. 

2 DESCRIPTION OF THE PRIOR AKT 

Conventionally, in a lens grinding apparatus, to match «dal 
degree, .f an optical center position, an astigmatic axis and the hke 

,,..0, one another when a lens ^o be processed is attached, an 
adsorption cup, a t.pe cup usins or a douhle-sided tape ox ihe like ha. 

been used. 

Such a tape has been need in order to attach and process the 
lens to be proces»d in an accurate position. A .i« of «>e tape must 
be as small as possible, because a lens shape (lens frame shape of an 
eyeglass frame) having a small radius vector can be formed .n 

proceeding. 

However, to hold the lens to be processed against processmg 
resistance of a grinding wheel, it is advantageous to increase not only 
. force for clamping the lens to he processed but also « diameter of the 
ad«irption cup for filing the lens to be processed. 

Therefore, for outer diameters of a lens fmng jig such a. the 
adsorption cup or the tape cup, a cup receiver installed therein, and a 
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lens pressing portion, large outer dianr ters (generaUy about 25mm) 
for obtaining a sufficient clamping fotcs with reapect to a normal 
frame size, and small outer diameters (about 16mm to 20mm) for 
dealing with a normally possible stballest frame size, have bee used. 

When a fixing jig such as an adsorption cup of a small outer 
diameter is used, for example as disclosed in Japanese Patent 
Laid-open Nos. 1990-190249 (EP 379427 Bl). and 2000-317796 
(EP1050372 Al>, in the recent lens grinding apparatus, since a lens 
shape such as a frame shape, and a processing size can be identified 
beforehand, an operator can be advised to use a small fcing jig by 
displaying a message on a Hquid crystal screen or by voice or the like. 
However, in actual processing, the apparatus itself cannot detect the 
attachment of the small fixing jig. Consequently, an accident of 
grinding the lens fixing jig together with the lens to be processed 

ccdrr^d in processing- 

yiirthsrmore, in the recent lens grinding apparatus, a position 
of a V groove formed in a circumferential edge of the eyeglass lens is 
generally controUed by abutting a measuring element on front and 
rear refracting surfaces of the eyeglass lens, and tracing the refracting 
surfaces along a lens shape (frame shape) to measure an edge 
thickness and a shape of the eyeglass lens, before the eyeglass lens is 
ground. However, in such measuring of the shape of the eyeglass lens, 
for example if a large holder was used for the eyeglass lens to be 
finished in a lens shape (frame shape) of a small outer diameter such 
as a crab-eye frame, the measuring element measured an outer 
diameter portion of the lens fixing jig, causing a measuring error and, 
in some cases, an excessive force was applied to break the measuring 
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element. 



SmiMARY OF THE INVENTION 
A furst object of the present invention is to solve the 
above-described problem and provide a lens shape meaexxring 
..::-...a^.t.x3 capable of idantifving a si.a of an o.ter-di.Tnet.r shape of a 
lens fixing jig by using a measuxinfi element also used for measuring a 
lens shape. 

A second object of the present invention ia to solve the problem 
and provide a lens shape measuring apparatus capable of identifying a 
size of an outer-diameter shape of a lens fixing jig in a direction 
roughly parallel to a lens rotation shaft by using a measuring element 
also used for measuring a lens shape. 

A t:z^d object of t^^. pr...nt -vontio:i is to solve the 
above-described problem and provide a lens shape n^.asuring 
apparutu-i capable Oi* laenciiyinB u an c..-<.- .-a_ 

lens fixing jig in a rotational axial direction of a measuring element 
roughly parallel to a lens rotation shaft by using the measurmg 
element also used for measuring a leos shape. 

In order to achieve the first object., a lens shape measuring 
apparatus according to a first aspect of the present invention 
comprises: a lens fixing jig installed in a lens to be processed to clamp 
the lens; a lens rotation shaft for clamping and rotating the lens to be 
processed; a measuring element abutted on a refracting surface of the 
lens clapped by the lens rotation shaft; a measuring unit for 
measuring a moving distance of the measuring element; and 
arithmetic control means for identifying a shape of the lens fixing jig 



based on the moving distance of the measuring element measured by 

the measuring u.tiit. 

In order to achieve the aecond object, a lens shape measuring 
apparatus according to a second aspect of the present invention 
couiprises: a lens fixing jig installed in a lens to he processed to damp 
the lens; a lens rotation shaft for clamping and rotating the lens to be 
processed; a measuring element abatted on a refracting surface of the 
lens clamped by the lens rotation shaft; a measuring unit for 
measuring a moving distance of the measuring element in a direction 
roughly parallel to the lens rotation shaft; and arithmetic control 
means for moving a tip of the measuring element relatively in the 
direction roughly parallel to the lens rotation shaft, measuring a 
distance from a measuring reference position of the measuring element 
to an abutting position of the same by the measuring unit, and 
sVa^, of the len? fi^.T.z ji?t besed on a result of the 

In order to achieve the third object, a lens shape measuring 
apparatus according to a third aspect of the present invention 
comprises: a lens fixing jig installed in a lens to be processed to clamp 
the lens; a lens rotation shaft for clamping and rotating the lens to be 
processed; a measuring element abutted on a refracting surface of the 
lens clamped by the lens rotation shaft; measuring element rotating 
means for controlling rotation of the measuring element around a 
rotation shaft roughly parallel to the lens rotation shaft; a measuring 
unit for measuring a moving distance of the measuring element in a 
dlTsction roughly parallel to the lens rotation shaft; and arithmetic 
control means for rotating a tip of the measuring element around the 



,en. rotation shaft, andidenti&mg a shape of lens fixing jig based 
o. . distaac. of the ab.«.ad positio. of the tip of the measuring 
element from a measnrmg element reference position. 

EKIEF DESCKIFTION OF DRAWINGS 
The above and other objects, featwes and adr^itages of the 
present invention will become more apparent from the following 
description taken in connection with the accompanying drawings, ,n 

which: 

FIG 1 is an explanatory view showing a relation between a 
lens grinding apparatus provided with a layout display apparatus 
according to an embodiment of the present invention and a frame 

shape measuring apparatna- 

FIGS. 2A and 2B show the lens grinding apparatuses according 
^- *v. ,x=hoaim=nt of the p.-e,.nt inve.-tion: FIG. 2A being a 
perspective view thereof when a cover is close* and FIG. 2B being a 
perspective view thereof when the cover is open. 

FIGS. 3A and SB show the lens grinding apparatuses according 
to the embodiment of the present invention; FIG. SA being a plan view 
thereof when the ever is closed; and FIG. 3B being a plan view thereof 

when the cover is open. 

FIGS. 4A and 4B show the lens grinding apparatuses according 
.0 the embodiment of the present invention; FIG. 4Abeing an enlarged 
explanatory view of a first operaUon panet and FIG. 4B being a front 

view of a liquid crystal display. 

FIG. 5 is a perspective view of a drive system including a lens 

shape measuring apparatus of tke present invention. 



FIG. 6 is a perspective view from behind of a carriage for 
holding lens shafts, a base, and the Kke in FIG. 5. 

FIG. 7 is a aide view showing a proceaaing pressure adjusting 
mechanism and a shaft-to-shaft distance adjusting mechanism in FIG. 
5. 

FIG. 8 is an explanatory view of the processing pressure 

adjusting mecliaiiism in FIG. 5- 

FIG. 9 is a control circuit diagram of the lens grinding 

apparatus shown in FIG. 1 to FIG. 7. 

FIG. 10 is a time chart for explaining a control of the control 

circuit of FIG. 9. 

FIGS. IIA to IID show the lens drive systems of the present 
invention; FIG. UA being a detailed perspective view of a measuring 
unit shown in FIG. 5; FIG. UB being an explanatory view of a position 
detection sensor of FIG, llA; and FIGS. llC and IID being perspective 
visws of main portions of?, feeler of FIG. IIA. 

FIGS. 12A and 12B show the lens drive systems of the present 
invention; FIG. 12A being a perspective view of FIGS. IIA and IIB 
seen from a different angle; and FIG- 12B being an explanatory view of 
the position detection sensor of FIG. 12A- 

FIGS. 13A and 13B show the lens drive systems of the present 
invention; FIG. 13A being a plan view of the measuring unit of FIG. 
IIA; and FIG. 13B being an enlarged sectional view of a cover 
attaching portion to a side wall. 

FIG. 14 is a right side view of the measuring unit of FIG. 13A. 

FIG. 15 is a right side view of the measuring unit of FIG. 14. 

FIG. 16 is a right side view of the measuring unit of FIG. 15. 



FIG. 17 is an operation explanatory view of an attaching plate 
and a coil spring ehown m FIGS. 12A and 123. 

FIG. 18 is an explanatory view of a leaf spring ahown in FIGS. 

12A and 12B. 

FIG. 19 is a partial plan view schematicaUy showing main 
portions of an engaging plate portion of FIGS. 12A and 12B. 
PIG. 20 is a front view of FIG. 19. 

FIG. 21 is a plan view showing a state where a horizontal 
locking plate portion of FIG. 19 is removed. 

FIG. 22 is an operation explanatory view of a measuring 

element. 

FIG. 23 is an explanatory view of a measuring operation by the 

measuring element. 

FIG. 24 is an operation explanatory view showing a relation 
among a lens fixing jig, a reference position of the measuring element, 

anf. th.2 jneasiiring element. 

FIG. 25 is an operation explanatory view showing a relation 
among a lens fixing jig. a reference position of the measuring element, 
and the measuring element 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[Constitution] 

In FIG. 1, reference numeral 1 denotes a frame shape 
measuring apparatus (lens shape data measuring apparatus), which 
reads out lens ahape information (61, pi) as lens shape data from a lens 
frame shape of an eyeglass frame P, a template thereof, a lens model, 
or the like. Reference numeral 2 denotes a lens grinding apparatus 



(kn. grinder), which grind, a natural lena or the like to make an 
eyegla.-. tens ba.^d on th. len= shape data of the eyeglass frame 
inputted by transmission from the frame shape measuring apparatus 
or the like. A lens grinding apparatus according to the present 
5 invention measures a shape of a lens ground by the lens grinding 
apparatus as described later. Note that a publicly known frame d>ape 
measuring apparatus can be used as the frame shape measuring 

M apparatus 1, «.d explanation of a detailed constitution thereof, data 

ci measuring method, or the like will be omitted. ■ 

H! 

5i 10 <Len3 grinding apparatus 2> 

As shown in FIGS- 1 to 3B. on an upper portion of the lens 
grinding apparatus 2, an upper surface (slant surface) 3a slanted 
downward to the front side of an apparatus unit 3 is provided, and a 
processing chamber 4 opening at the front side portion Qower portion) 
of the unper surface 3a is formed. The processing chamber 4 is 
opened closed ^'ith a cover 5 ^vhich is attached to the apparatus 
unit 3 so as to be obli<Iuely slid up and down. 

On the upper surface 3a of the apparatus unit 3, provided are 
an operation panel 6 positioned on a side of the processing chamber 4; 
an operation panel 7 positioned behind an upper opening of the 
processing chamber 4; and a U<,uid crystal display device 8 positioned 
behind a lower portion of the operation panel 7, displaying an 
operation state by the operation panels 6 and 7. 

Further, as shown in FIGS. 5 to 7, a grinding portion 10 having 
the processing chamber 4 is provided in the apparatus unit 3- The 
processing chan^ber 4 is formed within a surroundmg wall U fixed to 
the grinding portion 10. 
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The wall 11 ha. left right side walls 11. and 

lib a wall lie a fro..t w.U Ud. ar.d a bottom wall lie. as ^ow,. 
in FIG. 5. In addition, on the ride walla 11a and lib, arc-ahaped 
guide alita 11.1 and Ubl are formed, respectively (aee FIG. 6). Aa 
.hown in FIG. 5, &e bottom wall lie has: an arcri-aped botton> wall 
(slanted bottom wall) llel extending downward in an arc ahape ftom 
the rear wall 11c to the front aide; and a lower bottom wall lle2 
^tendin* i^m the front lower end of the aro-ahaped bottom wall Uel 
to the front waU lid. The lower bottom waU Ue2 i. provided w.th a 
drain llf in the vicirit;. of the arcshaped bottom wall llel, and tie 
drain llf extends to a wastewater tank (not shown) in the lower 

portion. 
(Cover 5) 

The cover 5 is composed of one colorless transparent or colored 
transuarent (for example, gray colored transparent) p«.el made of 
glass or resin and is slid forward and backward in the apparatus un.t 
3. 

(Operation pa»el 6) 

A. shown in PIG. 4A, the operation panel 6 is provided with a 
-clamp- switch 6a for cl«nping the eyeglass lens ML with a pair of 
,ens shafU 23 and 24 to be described later; a "left" switch 6b and a 
"right- switch 6c for specifring the proce«>ing of the eyeglass lens ML 
for a right eye or a left e>-= =r .witching displaying thereof; "move 
griodlng wheel- switches 6d and 6e for moving the grinding wheel m 
the right and left directions; a "refinish/tesf switch 6f for refinishing 
in the case that a iinish grinding of the eyeglass lens ML ., 
insufficient or for a tentative grinding in the case that the grind is 
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J - --ofrat*. lens* switch 6g for a lens rotation 
tentatively performed a rotate Jens swiwii s 

mode; and a "stop' s^'itch 6h for a stop =cde. 

This is for reducmg the burden of work of an operator by 
disposing such switches necessary for the actual lens processing near 
the processing chamber 4, 

(Operation panel 7) 

The .peratiou p=me) 7, as .hown m FIG. 4B. ha»: a "screen- 
„itch 7a for .witching a displaying state of the U<.uia crystal display 
device 8; a -memory- switch 7b for terrorising settings or the IJce 
corcerning the grinding displayed en the liquid crystal display device 
8. a "data reauesf switch 7c for fetching oat the lens rf.ape 
i^ormation («. pi); a seesaw type switch for use in a numerical 
correction or the like (or and switches may be separately 
provided); and a "V switch 7e for moving a cursor pointer, which are 
located at the side of the liquid crysUl display device 8. Moreover. 

i-„3 ^1 to F6 ere arranged below the liquid crystal display 

device 8. 

The flmotion key. Fl to F6 *ce used in case of setting With 
„gard to the grinding of the eyeglass lens ML. as well a. are used in 
response er selection for messages displayed on the Uquid crystal 
display device 8 during the grinding process. 

As for the fanction keys Fl to F6. in the setting with regard to 
the gri.nai.,.. (layout ,cr.«u), the fcnctlon key Fl is used for inputting 
a kild of lens; the fanction key F2 for inputting a grinding course; the 
function key F3 for inputting a lens materUl: the fi>nction key F4 for 
inputting a kind of frame; the function key PS for inputting a kind of 
chamfering; and the function key F6 for inputting a specular working. 

10 



Ab th kinds of len. inputted with the Action key Fl. 
.^ono.r.ca2>, "opV^al^^ic tenuis", -progressive", -bi-focel', -cataract-, 
-teubokuri', and the like are numerated. The "cataract- generally 
„e«ne a plus lens having a high diopter in the eyeglaes world, and the 
■tabokuri- means a concave-like lens and a minus Un, having a h«,h 
diopter, 

AB the grinding course inputted with the function key F2. 
-auto-, test-, -monitor-, -ftame change', and the like are numerated. 

As the kinds of material of the len. to be ground, which are 
inputted with the Wtion key F3. -plastic', "high inde,-, "glasB-. 
-pelj^arbonate". -acrylic", and the like are numerated. 

Ae the kind, of eyeglass fr«ne P inputted with tbe luncUon key 
F4 -metal-. -ceU". -.ptyl'. -flaf. "grooving (thiny, "grooving (middle)-, 
-grooving (thick)-, and the like ere numerated. Sacb "groovins- 
indicates a V-gr«.ve that is a kind of the V-groove processing. 

AS the kinds of ciamf^rins inputted with the function key F5, 
-none-, -small-, "middle-, "large-, -special-, and the like are 
numeratccL 

A. the kinds of specular working inputted with the fimction key 
F6. "non-e«cuti.n-. -execution-, "mirror plane of chamfer portion-. 

and the like are numerated. 

Note that modes, types, and an order of the above-described 
S^etion keys Fl to F6 axe not particularly Umited. Moreover, for 
selection of tabs TBI to TB4 to be described later, function key. for 
selecting "layout", "in processing-, "after processing", -menu" and the 
liJ.e may be farther provided, and the number of keys is not hmited. 
(Liquid crystal display device 8) 
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In th. li^d crystal display de^e 8, display - changed by a 
«lavoae tab TBI. an "in processing" tab TB2. an "after proceeainr tab 
TB3 and a 'men.- TB4. The Ucuid crystal display device 8 baa 
*„c«on display actions HI to He corresponding to tbe iunction teys 
Fl to F6 at tbe lower portion thereof. Note that colors of the tabs 
n^, to TB4 are diiTcrent from each other. In changing «>e selection 
the tab. TBI to TB4, tbe color of the background of the display 
_en other than area. El to E4. which will be described later. « 
changed to the same color as that of the selected tab. 

For example, the -layout" tab TBI and tbe entire display screen 
Caclcground) attached with the tab TBI are displayed in bine; the "m 
processing" tab TB^ and the entire display screen (background) 
attached with the tab TB2 in green; tbe "after processing" tab TB3 and 
the entire display screen (bactgronnd) attached with tbe tab TBS » 
red; and the "menu" tab TB4 and the entire dUplay screen 
r,r-\-^,u^i) attached -.vith the tab TB4 in yellow. 

In .nch a manner, since each of the tabs TBI to TB4. which are 
classif^d for each operation depending on color. the background of 
the display screen therewith are displayed in the same Cor. the 
operator can easily recognize or confirm the current operation that » 

being performed. 

In tbe function display section. HI to H6. necessary objects are 
prcperlv displayed. In a non-display state, images, numerical values, 
conditions, or the tte different from displays corresponding to the 
fi^ctions of the iunction key. PI to P6 can be displayed. Moreover, 
when each of tbe l^anction keys Tl to F6 is being operated, display 
such as a mode display may be changed for each click of the fi^ction 
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.X, for cample, au^. op^ation the fUnc«o„ k., Fl. Fo. 
elpU. . Ust or ..a. co.e.«»a.. to «.c«0. - 
displayed (pop-up W w.e.eB. t.e .elects. oP-b.'t. ^ 

^ ^iftT>lav may be aliown with 

improved. The Het in the pop-ap display may 

characters, diagrams, icons, or the like. 

.»t«KTBl the -in processing- tab TB2, or the 
While the "layout" tab TBI, tne jn p 

- ^ t«h TB3 are being selected, the display screen 
^afber proeessmg^ tab TB3 B 

displayed to be sectioned into an icon dxsplay area E , 
Lpla area E.. a numerical valne display area KB. and a st.e 

^ ^ TR4 is being selected, the 
display area E4. While the menu tab TB4 is bemg 

■ ^i««laved as one menu display area as a whole, 
display screen is displayed as o e , , ^ fu« "in 

th« -layout- tab TBI is being selected, the m 
Note that, while the layout » 

- tab TB2 and the -after processing- tab TB3 are not 
processing tab TB2 

displayed, and the tab TB2 and the tab TBS may 
time when the layout setting is completed. 

^ , ,^ .^-i-- •^^v use of the above described hquid 
Slr.ce the layout se^vU-j 

e^.t.l .Ueplay device 8 is si^a. to that Japanese Paten. 
Application Noe. .000-^87040 «>d 2000-290864. detailed de.copt.on 
thereof will be omitted. 

<Grinding portion 10> 10 
. ^ in FIG 6, and PIG. 6. the grinding portion 10 
Afl shown in rxu-, o> j 
e„.p.iae. a t.a. 1. fi^ed t. the appa«t., nnit 3; a baae 13 deposed 
o„ ^e t.a. 12; a base d.ive »oto. 14 r.ed to the t.a, 12; and a ec.ew 
.haft IS, which ha, a tip rotatabl. supported by a snpport porUon m 
i. .otated with a. output shaft (not shown, of the base d.ve .0^. 

The grinding portion 10 further oon^prises: a rotation drive syaten. 



13 



for the .yegl.=, tens ML; a grinding sy.tem 17 for the eyeglass 
ML; and an edge tbl.faess measuring system (edge thickness 
measuring means) 18 for the eyeglass lens ML. as a driving system. 
(Base 13) 

The base 13 is formed by a rear support portion 13a extending 
along a rear edge of the tray 12 in the transverse direction and a side 
enpport portion 13b e^rtending from a left end of the rear support 
portion ISa to the front side, and the base 13, so a. to approximately 
have a V-shape. Shaft support member. 13c and 13d. which are 
V-shaped blocks, are respectively fized on the right and left end 
portions of the rear support portion 13a, and a shaft support member 
13e, which is a V-shaped block, is toed on the side support porbon 
13b. 

In the apparatus unit 3. a pair of parallel guide bars 19 and 20 
e:=tending in the transverse direction ere disposed in paraUel on the 
^.-.-t 3.-:ia r..?-- sides, respectively. Ths left ond right ends of the 
paraUel guide bars 19 20 are attached to the left and right 

portions in the apparatus unit 3. The rear «ipport member 13b of the 
base IS is plvotally «apported by the parallel guide bars 19 and 20 so 
as to advance and retract right and left in ai> axis direction of the 

guide bars 19 and 20. 

Moreover, both ends of a carriage swing shaft 21 extending in 
the transverse direction are disposed on V-groovea on the shaft support 
members 13c and iSd. Referential numeral 22 denotes a carriage 
attached to the carriage swing shaft 21. The carriage 22 is composed 
of arm portions 22a and 22b for attachment of shafts, a connecting 
portion 22c. and a support projecting portion 22d to be formed in a 
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b^i^„cate shape. The portion. 22a and 22b are positioned on the 
left and right ,ides with a« interval therebetween and e.tend.d 
forward and rearward The connecting portion 22c ie extended in the 
traneveree direction and connecta the rear ends of the arm portions 
22a and 22b. The support projecting portion 22d is provided In the 
center of the connecting portion 22c in the transverse direction to 
project rearward. The arm portions 22a and 22b and the connecting 
portion 220 fom> a horseshoe. The surrounding wall 11 defining the 
processing chan>ber 4 is disposed between 0>e am. portions 22a and 



The carriage swing shaft 21 penetrates the support projecting 
» portion 22d and U held by the support projecting portion 22d. while 

k the carriage swing shaft 21 freely rotates with respect to the shaft 

a support members 13c and 13d. Accordingly, the i^ont end portion of 

the carriage 22 can swing «-ound the carriage swing shaft 21 up and 
down Note that the carriage swing shaft 21 may be ared to the shaft 
support portions 13c and 13d, and the support projecttog portion 22d 
may be held by the carriage swing shaft 21 so as to swing with respect 

T- 01 ^TM^ an as not to move in the axis 
to the carriage swing shaft 21 and so as noi. 

20 direction thereofl 

The carriage 22 is provided with a pair of the lens shafts Oens 
rotation shafts) 23 and 24, which extend in the transverse direction 
and sandwich the eyeglass lens (unprocessed circular eyeglass lens, 
that is, circular lens to be processed) ML on the same axis. The lens 
25 shaft 23 penetrates the tip of the arm portion 22a in the transverse 
direction, and is held thereon so as to rotate around the axis and «, as 
not to move m the axis direction. The lens shaft 24 penetrate, the tip 
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of the arm p.r«on 22b m the tr«.»verse diraetion, and iB held thereon 
„ as to rotate around tb« a^s and adiust the movement in the ^ 
direetion. Since a well-known sSructnTe is employed a. such a 
atrrictcLre, detailed description will be omitted. 

A guide member 13f is integrally formed on the base IS. A 
^ew shaft (feed screw) 15 Is screwed in the guide member IBf. The 
drive motor U U operated t. drive the «=rew shaft 15 rotatively, 
whereby the guide member ISf ia advanced and retracted in a>e axis 
direction of the screw shaft 15. and then the baa. 13 is moved along 
with the guide member 13f. At this time, the base 13 is guided by the 
pair of the parallel guide bars W and 20 to be displaced in the ax« 
direction thereof! 
[Carriage 22] 

The guide slits llal and llbl of the above-descnbed 
^rrounding wall 11 are formed in arc shapes around the carriage 
swing shaft 21. The opposed ends to each other of fte len3 shafts 23 
and 24. which are held by the carriage 22. are inserted into the gn.de 
slits llal and llbl. Accordingly, the opposed end. of the lens shaft. 
28 and 24 are projected into the proceeslng chamber 4 .urxoonded by 

the flurroundin* wall 11. 

An arc-shaped guide plat. PI having a hat-Aaped section is 
attached on the inner wall surface of the side wall 11a. As dxown in 
FIG 5. an arc-shaped guide plate P2 having a bat-shaped section » 
attached on the inner wall Surface of the side wall lib. In the guide 
plates Pi and P2. guide slit, lla2' and llb2' evading in an arc d..pe 
are formed so as to correspond to the guide slits llal and llbl. 
respectively. A cover plate lla2 for closing the goide slits llal and 
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U dUpoB^d be«.een side waU Ua a^d th, guide plate PI » 
^ to n..ve forward and rea^a^d a.d up and do^. A oovar plate 
Ub2 for closiB. ^ide .UU Uba and llb^' U disposed betw«n tbe 
waU lib and ebe ^ide plat. P2 so as to =.o,e fo^ard and 
„arward and up a.d down. Moreover, tbe lena shaft. ^ and 24 
.Hdably penetraU tbe cover plate, lla2 and Ub2, respective^. Tbu. 

cover plate. Ua2 and Xlb2 are attached to the lene ehafts 23 and 
24 so as to n>ove relatively in the a™ direc«.n. respectively. 

in addition, in the guide pUte PI, axc-sbaped guide raU. Ga 
^d Gb are provided, which are positioned above and below the gui e 
eUts Ual and IXa^' along the upper and lower edges of the gu.de sU . 
Xlal and lXa2-. The guide plate P2 is provided with arc-shaped gu^de 
,ai.s Gc and Gd respectively positioning above and below the gu.de 
,Ut. llbl and Ub2- to follow the upper and lower edges of .he r^^de 
.Ut. llbl and llb2'. The cover pUte lla2 can be guided in the guufe 
Ga and Gb at the upper and lower edges thereof to raove up and 
aown while drawing an arc: The cover plate nb2 o^ be g«>ded ^ 
t^e guide raas Gc and Gd at tbe upper and lower edges thereof to 
move up and down while drawing an arc. 

The lens shaft 23 of the carriage 22 sUdably penetrate, tbe 
arc-shaped cover plat. Ua2. thus faclHtating a..en.bUes of the lens 
a^aft 23. the side wall lis, the guide plat. PI. and the cover pla^ 
na2 The lens shaft 24 of tbe carriage 22 sUdably penetrates the 
arc-shaped cover phxte Ub2. thus facOitating assemblies of the lens 

J .11 lib the guide plate P2, and tbe cover plate 
shaft 24, the side wall 1", *> " 

nlAte lla2 and the lens 
Moreover, a space between the cover plate lia 
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shaft 23 is sealed by seal members Sa Sa. and the cover plate lla2 
is held by the lens shaft 23 via the seal members Sa and Sa. A space 
between the cover plate llb2 and the lens shaft 24 is sealed by seal 
members Sb and Sb, and the cover plate llb2 is held by the lens shaft 
24 via the seal members Sb and Sb so as to relatively move in the axis 
direction. Accordingly, when the lens shafts 23 and 24 rotate along 
the guide sMU llal and llbl while drawing an arc, the cover plates 
aia2 and llb2 can also move up and down togetiier with the lens 
shafts 23 and 24, respectively The seal members Sa and Sa may be 
held by the cover plate lla2. or the circumferential parts thereof may 
be disposed between the cover plate lla2 and the side wall 11a and 
between the cover plate lla2 and the guide plate PI so that the seal 
members Sa and Sa cannot move in the axis direction of the lens shaft 
23 when the lens shaft 23 moves in the axis direction. Similarly, the 
seal mezibers Sb and Sb may be held by the cover plate llb2, or the 
circWerential parts thereof may be disposed between the cover plate 
llb2 and the side wall lib and between the cover plate llb2 and the 
guide plate P2 so that the seal members Sb and Sb cannot move in the 
axis direction of the lens shaft 24 when the lens shaft 24 moves in the 
axis direction. 

The side wall 11a and the guide plate PI are close to the 
arcshaped cover plate lla2 so as to contact tiiereto tightly, and the 
side wall lib and the guide plate P2 are close to the arc-shaped cover 
plate llb2 so as to contact thereto tightly. 

Each of the guide plates PI and P2 in the processing chamber 4 
is provided to extend to the vicinities of the rear wall 11c and the 
lower bottom wall lle2 and is designed to have the upper end cut on 
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the side of a feeler 41 and the lower end cut in the upper vicinity of a 
grinding wheel 36, whereby the upper and lower ends of the guide 
plates PI and P2 are opened within the processing chamber 4. 
Accordingly, the grinding fluid is. flown along the inner surfaces of the 
side walls lla and lib. so that the grinding fluid does not stay 
between the side wall lla and the guide plate PI and between the side 
wall lib and the guide plate P2. 

When the carriage 22 is swung up and down around the 
carriage swing shaft 21 and the lens shafts 23 and 24 are moved up 
and down along the guide slits llal and llbl. the cover plates lla2 
and llb2 are moved up and down together with the lens shafts 23 and 
24. Accordingly, the guide sUts Hal and llbl are always closed by 
the cover plates lla2 and llb2, and then the grinding fluid or the like 
within the surrounding wall 11 does not leak to the outside of the 
surrounding wall 11. Note that the eyeglass lens ML is close to or 
apart from the grinding wheel vrith the upward and downward 
movement of the lens shalfts 23 and 24. 

At the time of loading of the raw lens of the eyeglass lens ML or 
the like to the lens shafts 23 and 24 and unloading thereof after the 
grinding, the carriage 22 is positioned in the center of the swinging in 
the vertical direction such that the lens shafts 23 and 24 are 
positioned in the middle of the guide slits llal and llbl, respectively. 
At the time of measuring the edgs thickness and the grinding, the 
carriage 22 is controlled and swung upward and downward to be slant 
iB accord^ce with a grinding amount of the eyeglass lens ML. 
(Rotation drive system 16 for lens shafts 23 and 24) 

The rotation drive system 16 for lens shafts 23 and 24 has a 
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lens Shaft drive motor 26 fixed to the carriage 22 by not-shown fixing 
means; a power transmlBsion shaft (drive shaft) 25a. which is 
rotatably held by the carriage 22 and is linked with an output shaft of 
the lena shaft drive motor 26; a drive gear 26 provided on the tip of the 
power transmission shaft 25a; and a driven gear 26a geared with the 
drive gear 26 and attached to one lens shaft 23. In FIG. 8. as the 
drive gear 26, a worm gear is employed, and as the driven gear 26a, a 
worm wheel is employed. Note that, as the drive gear 26 and the 
driven gear 26a, a bevel gear can be employed. 

The rotation drive system 16 further comprises a pulley 27 
fixed to the outer end (opposite end to the lens shaft 24) of one lens 
shaft 23; a power transmission mechanism 28 provided for the carriage 
22; and a pulley 29 rotatably held on the outer end (opposite end to the 
lens shaft 23) of the other lens shaft 24. The pulley 29 is provided so 
as to relatively move against the lens shaft 24 in the axis direction 
tharacf. Moreover, when the lens shaft 24 is adjusted to move in the 
axis direction, the movement of the pulley 29 is controlled by a 
not-shown movement control member or the like provided with the 
carriage 22 such that the position of the pulley 29 is not changed in 

the axis direction. 

The power transmission mechanism 28 has transmission 
pulleys 28a and 26b; and a transmission shaft (power transmission 
Shaft) 2Sc having the tra^jsmission puUeys 28a and 28b fixed on both 
ends thereof. The transmission shaft 28c. is disposed parallel to the 
lens shafts 23 and 24 and rotatably held by the carriage 22 with a 
not-shown bearing. The power transmission mechanism 28 further 
comprises a driving side belt 28d bridged between the pulley 27 and 
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the transxniSBion puUey 28a; and a driven «de belt 28e bridged 
between the puUey 29 and the tranamisaion puUey 28b. 

When the lens drive motor 25 is operated to rotate the power 
tranenuBsion shaft 25a, the rotation of the power taransmiflsion shaft 
25a is transmitted via the drive gear 26 and the driven gear 26a to the 
lens shaft 23. so that the lens shaft 23 and the pulley 27 are rotatively 
driven together. Meanwhile, the rotation of the pnlley 27 is 
transmitted via the drive side belt 28d, the transmission pulley 28a, 
the transmission shaft 28c, the transmission paUey 28b, and the 
driven side bait 28e to the pulley 29, and then the pulley 29 and the 
lens shaft 24 are rotatively driven integrally- At this time, the lens 
shaft 24 and the lens shaft 23 are integrally rotated in synchronization 

with each other. 

(Grinding system I'?) 

The grinding system 17 includes a grinding wheel drive motor 

30 feed to the tray 12; a transmission shaft 32 to which drive of the 
grinding wheel drive motor 30 is transmitted via a belt 31; a grinding 
wheel Shaft 33 to which rotation of the transmission shaft 32 is 
transmitted; and the grinding wheel 35 fbced to the grinding wheel 
shaft 33. The grinding wheel 35 inchides a rough grinding wheel, a 
grinding wheel for a V-groove. a finish grinding wheel, or the like, of 
which reference numerals are omitted. The rongh grinding wheel, the 
gri:.dmg wheel for the V-groove and the finish grinding wheel are 
disposed side by side in the axis direction. 

The grinding system 17 further includes a swing arm drive 
motor 36 fixed to the apparatus unit 3; a worm gear 36a fixed to the 
output shaft of the swing arm drive motor 36; a tubular shaft-shaped 
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worm 37 rotaUbly held by the surrounding wall 11= a hoUow «,ine 
arm 38 integraUy fi^ed to the worm 37; a rotation .haft 39 having «.e 
end rotatably held b, a free end ef the .wing ar» 38 and projecting 
fronx the free end to the right direction in FIG. 6; and a grinding wheel 
40 for grooving fixed to the rotation ehaft 39. 

The grinding system 17 farther includes a drive motor 39a 
attached to the surrounding waU 11 and of which a not-shown output 
shaft is inserted into the tubular worm shaft 37; and a power 
transmission mechanism disposed within the swing arm 88 to t^«n.l 
notation of the output Shalt of the drive motor 39a to the rotation Aaft 
39 

A. shown in FIG. 8, the grinding wheel 40 for grooving includes 
chamfering grinding wheels 40a and 40b for processing a chamfer on 
the periphery of the eyeglass lens ML; and a grooving cutter 40c 
attached to *e rotation shaft 89 adjacent to the chamfering grindmg 
wheel 40^ Moreover, an arc-shaped cover 38a is attached to the 
^„g «nn 38. The arc-shaped cover 38a covers lower portion, of the 
chamfering grinding wheels 40a and 40b and the grooving cutter 40c. 
<PressurB adjusting mechanism 45> 

In the vicinity of the carriage swing shaft 31 of the carriage 22. 
a pressure adjusting mechanism 4S is provided for adiueting a 
press-contact amount of the eyeglass lens ML to the grinding wheel SS. 

As shown in FIG. 8, the pressure adjusting mechan«m 45 
includes: a bracket 47 feed to the carriage 22 with a screw 46; a mover 
displacement motor 48 fb.ed to the bracket 47; a screw shaft 48a 
rotating with a not-shown output shaft of the mover displacement 
motor 48; and a mover 50 geared with the screw shaft 48a (see FIG. 7). 
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The tip of the .crew shaft «a U rotataWy held by the bracket 47. and 
the mover 60 U guided by a guide rail 49 parallel to the «rew shaft 

48a to the axie direction. 

Moreover, the procure adjusting mechanic! 45 Sorther 
includes three pulleys 51, 52 a.d 53 rotatably held by the base 13; and 
a pull cord 55 having both ends held by the mover 50 and a spnng 54. 
The pull cord 66 is changed the direction thereof by the pulleys 51. 62 
and 53 so a. to p«U the mover 50 in the direction approximately 
orthogonal to the guide rail 49 with pull strength of the spring 54. 
The other end of the spring 54 is filed to the base 13. 

The pressure adjusting mechanism 45 utili.es a following 
mechanism. The distance between the mover 50 and the carrUge 
swing shaft 21 is changed in accordance with a position of the mover 
60 on the guide rail 49, and an energizing force caused by the poll 
strength of the spring 64 at the tip of the carriage 22. that is. an 
e..r^g pressure to the grinding wheel 35 by the eyeglass lens ML. 
„hich is sandwiched by the lens shafts 23 and 24. is thereby changed 
in accordance with the distance. Note that the screw shaft 48a and 
the guide raU 49 are appro^ately orthogonal to the lens shaft 23 and 

the carriage swing shaft 21. 

Accordingly, as for the contact state of the eyeglass lens ML 
with the grinding wheel 36. while the pull strength of the spring 54 « 
appro^ately constant, a contact force per unit area can be adjusted 
by changing the position of the mover 60 on the guide rail 49 m 
accordance with variation of th. processing condition, such as a 
dislocation of the contact from the pressurised direction, a difference 
in the contact area in accordance with a variation in the shape of the 
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ey.g.as= le.» MX. a.d a diffe,.nce in the ed.. thickness in accordance 

with the lens diopter. 

As described above, since the carriage 22 i. .lant downward 
tron. &e intermediate position in accordance with a grinding amount 
of the eyeglass lens ML. it is a matter of course ^at the pressure 
adiusttoe mechanism 45 is positioned on a lower »de of the riant 
22. Since ihe carriage 22 is slant, an operating force 
corresponding to the energi^g i^rce at the tip of the carriage 22 can 
he changed by using the mover W as a mere weight, even when the 
pulleys 5X. 52, and 53, the spring 54. and the pull cord 56 are removed. 
Accordingly, abutment pressure by the eyeglass lens ML to the 
^ding Wheel 36 can be adjusted in accordance with the pos.t.on of 
the mover 50 on the guide rail 49. 
<Shaft-to-8haft distance adjusting means 43> 

As shown in PIG. 7, the distance between the lens shafts 23 
24 and the grinding wheel shaft 33 is adjusted by shaft-to-shafl 

^ tttftans (shaft-to-shaft distance adjustmg 
distance adjustmg means \saat.t, w 

mechanism) 43. 

The shaft-to-shaft distance adjusting means 43 include, a 
rotation shaft 34 having an axis positioned on the same axis of .he 
grinding wheel shaft 33 as shown m PIG. 7. The rotation shaft 34 « 
rotatably supported on the V-groove of the projecting «.pp.rt member 
ISe in FIG. 6. 

The shaft-to-shaft distance adjusting means 43 includes a base 
board 56 held by the rotation shaft 34; a pair of parallel guide rails 57 
and 57 attached to the base board 56 and obliquely extended upward 
from the upper surface thereof; a screw shaft (feed screw) 68 rotatably 
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provided o« the base board 66 to be parallel to the guide raile 67 and 

61: a pulse motor 59 provided o= tie lo^.r s-^-fa=. of tb. bzse board 56 

for rotating the screw diaft 58; and a .tage 60 screwed by the screw 

shaft 58 and held by the guide rails 57 ai,d 67 to move up and do«-n 

(omitted in FIG. 5 for convenience of illustrating other portion.). 

The ahaft.to-.haft distance adjusting means 43 further tocludes 

a lens shaft holder 61 disposed above tiie stage 60 and held by the 

guide rails 57 and 57 so as to move up and down: a reinforcement 62 

for holding the upper ends of the guide rails 57 and 57 and ratatably 

holding the upper end of the screw shaft 68. The lens shaft holder 61 

is always rotatively energised downward by the spring force of the 

spring 64 of the pressure adjusting mechanism 45 to be pressed to the 

„ c^»a<^i. «: fnr detecting an abutment of the lens 
stage 60. Moreover, a sensor 6» tor aeiecviug «»" 

shaft holder 61 ia attached to the staffe 60. 

When the screw shaft 58 is normaUy or reversely rotated by a 
normal or reverse rotation of the pulse znotor 59. the stage 60 is 
elevated or lowered along the guide rails 57 and 57 by the screw shaft 
58, and then Ihe lens shaft holder 61 is elevated or lowered integrally 
with the stage 60. Accordingly, the carriage 22 is swung around the 
carriage swing shaft 21. 
<Edge thickness measuring system 18> 

An edge thickness measuring system Oens edge measuring 
apparatus) 18 as the lens shape measuring apparatus of the present 
invention inchades, as shown in FIG. 5. a measuring element 41 
disposed in a rear edge upper part of the processing chamber 4; a 
meaauxement shaft 42a provided parallel to the lens shafts 23 and 24, 
one end thereof being provided integrally with the measuring element 
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41; a^d a measuring u^t (measnring unit moving amount detecttag 
unit) 42 disposed close to the rear edge upper pari of tie Bii^ Ub, 
and outside the processing chamber 4. This meaaurement shaft 42a 
penetrates the side wall lib to be protruded inside and outside the 
processing chamber 4. 
(Measuring element 41) 

The measuring element 41 includes, as shown in FIG, 6, FIGS. 
11 to 16. a feeler holding member 100, and a pair of feelers 101 ^d 
102. The feeler holding member 100 includes a successively provided 
portion 100a extended left and light, and parallel oppo3La^' pieces 100b 
and 100c provided to be protruded in the same direcidon in both left 
and right ends of the successively provided portion 100a. The feelers 
101 and 102 are formed to be cylindrical, and attached to the tips of 
the opposing pieces lOOb and 100c to face each other. In the tips of 
the feelers 101 and 102. slopes 101a and 102a are formed to be 
-..li^ed to face the successively provided portion 100a. Accordingly, 
as shown in FIGS. ISA and 13B, circular-arc contact edges 101b and 
102b are formed in the tips of the feelers 101 and 102. Further, tips 
lOlbl and 102bl of the contact edges 101b and 102b of the feelers 101 
and 102 are provided on the same plane as that of the tips lOObl and 
lOOcl of the opposing pieces 100b and 100c. 

(Measuring unit 42) 

A measuring unit (measuring element moving amount detecting 
unit) 42 includes, as shown in FIGS. IIA and llB. and FIGS. 12A and 
12B. brackets 104 and 105 fcced to a tray 12, and a fcced table 106 
attached to the upper ends of the bracketa 104 and 105. The 
measuring unit 42 farther includes a nxeasuring element moving 
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amount detecttog mecianism 107 and . m«a«rtoe element rotating 

apparatus 108 disposed on the fised table ICS. 

. Measuring element moving amount detecting mechanism 107 

TUs measuring element moving amount detecting mechanism 
107 inandes a plurality of guide rails 109. 110 and llKsee FIG. 14) 
extended in the same direction as that of the measurement shaft 42a, 
and attached on the fixed table 106. a shaft holding sUder (shaft 
holding member) 112 installed (held) on lie guide rail 109 «. a. to be 
moved in a longitudinal direction. 

A portion of the measursment shaft 42a protruded from the 
processing chamber 4 is, as shown in FIG. 13. is attached to the sHder 
112 so as to be axially rotated via bearings 113 and 113' of the side 
waU lib side, m FIGS. 14 and 15, a reference nomeral 115 denotes 
an insertion hole (through-hole) formed in the side wall lib to insert 

the measurement shaft 42a, 

A beUows cover 114 fitted on the outer circumference of the 
measurement shaft 42a is provided between the measuring element 41 
and the side wall lib, preventing grinding Hquid in Hie processing 
chamber 4 from being leaked from the insertion hole (through-hole) 
115 to the measuring unit 12 side. In PIG- 5. the cover 114 is omitted 
for convenience. 

la a connection portioxx (base part of the successively provided 
portion 100a) between the measurement shaft (rotation shaft) 42a and 
tixe successively provided portion 100a in the bellows cover 114, and in 
a connection portion between the cover 114 and the insertion hole 115, 
double ring structures 114a are provided. Each connection portion is 
sealed from fluid. 
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That is a» shown in FIG. 13B. the d.uble-ring .inacture 114a 
include, an Inner ring 114al U-^aped in section a^d E.ed t= as end 
of the bellows cover, and an outer ring 114a2 disposed m an annular 
groove of the inner ring lUal .0 as to be rotated. Then, the outer 
ring 114a2 is fitted and £U=d in the shaft insertion hole 116 of the side 
wall lib. By such a double-ring structure 114a, even when the 
n^easuring element 41 is rotated around the measurement shaft 
(rotation shaft), the cover 114 is prevented from being twisted. In 
addition, the measurement shaft (rotation shaft) 42a of the measuring 
element 41 is inserted through the insertion hole 115 of the processing 
chamber 4. By employing a similar structure in a connection portion 
between the cover 114 and the mea««ing element 41 side of the 
.neasurement shaft 42a, the cover 114 and the measurement shaft 42a 
can be rotated relative to each other, and sealing can be prodded 
between the cover 114 and the measurement shaft 42a. 

In addition, the measuring element moving amount detecting 
mechanism 107 includes a plate 116 attadied to the aide face of the 
guide rail 110 of the slider 112 (see FIGS. 12A and 12B to PIG. 14), 
and a stopper shaft (stopper) 117 provided in the end side face opposite 
the «de wall lib of the slider 112, and protruded horizontally in the 
side face opposite to the plate 116 (see FIGS. IIA to IID. and PIGS. 
13A to 15). The stopper shaft 117 is orthogonal to the measurement 

shaft 42a. 

As shown in FIGS. 12 to 14, an inclined stopper plate 116a is 
inte^ally provided the upper end of the plate 116 corresponding to 
the stopper shaft 117. In the lower end of the plate 116. a horizontal 
locking plat. 116b is integrally provided so as to be extended 



28 



.„i..ntall. to coes th. upper P^ts of ..e guide rail. UO, and Ul. 

„a « .pring .xac i. ^.^^ P-:-^ - " - 

^. of the euide rails 110 and 111 e™m a portion 
the upper parts of tne gume i , . , , 

to the bearin. US' of the plate 116 in a Hor..ontal 
airect;... I» the tip of the hori.o.tal locking plate 116b. a, =.ow. ^ 
PIG 19 a «nall.width U^t shielding plate U6bl for detect^g a 
poaition'i. tntagraU. provided. In addition, as show„ in .IGS^ 12A 

12B. FIGS. ISA and 13B. a»d FIG. 16. a .pri»g Wh^g P- 
attached to the tip of the .pring attaching plate 116c. , ^ 

On the guide raile 110 and 111, ,Ude rail, HOa aud lUa are 
held so a. to he moved in a longitudinal direction. A spring 
.upporting plat. 119 U attached to the end of the bearing 113 s.de of 
the sUde rail noa. In this spring supporting plate 119. a lcokn.g 
pUte (Stand-up plat.) 119a is fi.r»ed to be eluded to the g„.de ra. 
Ilia, and a spring locking projection 119b is provided to be projected 

in the locking plate 119a. 

A, shown in FIGS. 19 and 20. a reel attaching plate 120 « 
attached to the bearing 113 (side waU llb> side of the sUde r^ XUa. 
This reel attaching plate 120 include, a roe, attaching pla^ 20a 
positioned in the side part, and a locking plate (stand-up plate, 120b 
p„vided in the hoH^ntal lodcing plate 116b side. The reel attac^g 

, A Ai^t-h^ extending direction of the sHde rail 111a 
plate 120a is extended in tlxe extenaing 

, , -I * 14 extended in a direction for 

and upward, and the locking plate 120b i3 extend 

croBsing the slide rail 111a and upward. 

A spring attaching reel 121 is attached to the reel attaching 
plate 120a .0 as to be rotated via a supporting shaft 122 as shown in 
PIG 11. Aleaf spring 123 is wound on the reel 121 as shown in FIGS. 
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IIA to 14, and FIG. 18. For the leaf spring 123. a flat spiral spring or 
the 1^0 to be wound on the reel 121 ^a:r it. c.-. sprLng force is used. 
A base end (one end) of a locking plate 124 is fixed to the delivery end 
of the leaf spring 123. In the tip (other end) of the Jodcing plate 124. 
as shown in FIGS. 12A and 12B, and FIGS. 13A and 13B. a bent 
ocrtion 124a is provided so as to be bent downward in a circular-arc 
Bhape. A locking hole 125 is formed on the bent portion 124a. The 
spring locking projection 119b is inserted into the locking hole 125 as 

shown in FIGS. 12A and 12B. 

Thus, the leaf spring 121 presses the spring supporting plate 
119 to the horizontal locking plate llSb side of the plate 116 by a 
winding force on the reel 121, and the reel attaching plate 120 to the 
horizontal locking plate 116b sid«. 

A bracket 126 attached on the fixed table 106 is disposed in the 
side of the longitudinal-direction center of the guide rail 111, This 
bracket 125 stopper plata 126a pcaitio::^^ lower than the 

horizontal locking plate 116b and horizontally protruded above the 
guide rail 111. and a sensor attaching plate 126b stood up upward. 
Then, as shown in FIGS. 19 t6 21, by a spring force of the leaf spring 
121. the locking plate 119a of the spring supporting plate 119 is 
abutted on one side of the stopper plate l26a and the horizontal 
locking plate 116b. and the locking plate 120b of the reel attaching 
plate 120 is abutted on the other side of the horizontal locking plate 
116b and the stopper plate 126a provided in the plate 116 of the slider 
112 side. Thus, the slider 116 is held in the center (movement start 
origin) of the moving direction of the guide rail lOS. 

As shown in FIGS. ISA and ISB, and FIGS 14 and 16. a 
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photoelectric origin sensor 127 is attached to the sensor attaching 
plate 126b to detect a movement siart origin of the sHd^r 112. This 
origin sensor 127 includes a Ught ei^itting element 127a and a 
photodetecting element 127b. When the sUder 112 is at tiie 
movement start origin (measuring reference position), the light 
.hialdi^g portion llBbl provided in the tip of the horizontal locking 
plate U6b is positioned between the Ught emitting element 127a and 
the photodetecting element 127b to shut off a light direction from the 
light emitting element 127a to the photodetecting element 127b. 
Thus, the movement start origin of the slider 112 is detected. 
(Moving amount detecting sensor) 

As shown in FIGS. 11 to 15. a U-shaped bracket 128 is attached 
to Ihe side face of the stopper shaft 117 of the slider 112. Between the 
bracket 128 and the fixed table 106. a moviog amount detecting sensor 
(moving amount detecting means) 129 is provided for detecting a 
.u^7ing amount of tlie sUder 112. i.e., moving rx^^^ts of the 
measurement shaft 42a and the measuring element 41. The moving 
amount detecting sensor 129 includes a scale 129a attached to the 
bracket 128 in parallel with the measurement shaft 42a. and a reading 
head (slider) 129b for reading a movement of the scale 129a. The 
reading head 129b is ffa:ed to the fixed table 106 via a bracket 130. 

For the moving amount detecting sensor 129, for example 
Inductsin (product name) or Linear Inductsin (product name) as a 
displacement measuring scale of an electromagnetic induction system 
is used. The Inductsin includes a thin and long scale having only one 
phase of a rectangular-wave conductor circuit A imprinted in a glass 
plate, and a slider (reading head) having two phases of 
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rectangular-wave short and l.ng conductor circuits B and C imprinted 
adiac«ntly in a ahort gla.a plate deposed on the seal.. By slld-g the 
slider on the scale in a longitudinal direction, voltages of am and cos 
waves difference in phase are induced in the conductor circuits B and 
C. and a moving direction and a moving amoont can be detected aa an 
absr,:-ri. amoont fron-. th, voltages of different phases. In other 
words, the bmdctsin uses a principle of resoWcr. 
(Measuring element position switching mechanism) 

The measuring element 41 is switched to one of two positions, 
ie., a stand-up retreating position and a horizontally lald-down 
measuring position as shown in FIG. 5. by the measuring element 
rotating apparatus (measuring element position switching mechanism) 
108 as position switching means (measuring element rotating means). 

This measuring element rotating apparatus (mea«iring 
element position switching apparatus) 108 includes an attaching plate 
1S2 &ua to the side c=5 cT -rfr.^ US' of tie 

42a, a rotation regulating pin (stopper pin) 133 prdeoted in the 
surface of the slider 112 of th. attaching plate 132, a spring locking 
pin 134 and a rotation transmission rf>aft 135 projected in a surface 
opposite to the slider 112 side of the attaching plate 132, and a coil 
spring 136 having both ends locked by the spring locking pins 118 and 
134, 

When the attaching plate 132 stands up as mdicated by a eolid 
line in FIG. 17. and the coil spring 136 is positioned upper than the 
nxeaaurement shaft 42a. the coil spring 136 abuts the rotation 
regulating pin 133 on the stopper plate 116a. In this position, the 
measuring element 41 is positioned in the stand-up retreating position 
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as shown in FIG. 5, and FIGS. 11 to 16. 

On the other hand, whe^ the attaching plata 132 is rotated 
hcrizontaWy by 90- as indicated by a two-dot chain line of FIG- 17, and 
the coil spring 136 ia positioned lower than the mea3ur.:a.ar.t siiaf: 
the coil spring 136 abuts the rotation regulating pin 133 on the 
stopper sh^ft 117. In this position, the n^eas-aring element 41 is 
poBitioned in the horizontaUy Jaid-down meaBuring position. 

A bracket 137 is attached to the end of the attaching plate 132 
Bide of the fcced table 106. A large-diameter gear 139 is attached to 
the bracket 137 so as to be rotated via a shaft 138 coincident with an 
axis of the meaBurement shaft 42a. Then, the rotation transmission 
shaft 135 is inserted into the circumferential part of the 
large-diameter gear 139 so as to be slid. 

In addition, a pulse motor 140 is fixed to the bracket 137, and a 
.inion 141 attached to an output shaft 140a of the pulse motor 140 is 
^..3:2ed with the large-diaineter gear 139. Fur^er. a Ught shielding 
plate 142 is attached to one side face of the large-diameter gear 139 so 
as to be protruded from the circumferential edge, and the bracket 137 
includes photoelectric position detecting sensors 143 and 144 attached 
at an interval of 90* in the circumferential direction of the 
large-diameter gear 139 via brackets Bl and B2. As shown in FIG. 
IIB, the position detecting sensor 143 includes a light emitting 
element 143a and a photodetecting element 143b. while the position 
detecting sensor 144 includes a light emitting element 144a and a 
photodetecting element 144b as shown in FIG. 12B. 

Then, when the light shielding plate 142 is positioned between 
the light emitting element 143a and the photodetecting element 143b 
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lof^ 116a and the measuring element 41 is 
abutted on the stopper plate 116a. and tne 

positioned in the stand-up re.eatin, position as anown ^ . 7, an 

FIGS, llAtoie. , 

> • 1- „^ r,i^f-i» T-12 is "Dositionea 
-vb^- the ?hAel<i.mg plate is w 

* photodetccting 
Between the U^t e»it«^ ^-nt 144a P 
element 144b t. .tat off a Ught toeoted Bro„ the l.g 
Lent 144a to the Photoaetect.. .e.e.t 144h. ^ 

•» icj^ is abutted on the stopper shaft 117. ana.xn 



measuring position. 



CI (Control circuit) ^ 

g :n,c above^Bcrfhea operation pa»el. « and 7. that ». the 

I ,5 s-^t.he. or the operation paneU S ana T a.e connectea to an 
™ Luh.eticconWe..it™et. control .ea..rSO.^^^^ 

CPU as .how. in FIG. 9. Moreover. .*e arithmetic control «re^t 8 
U conneetea to a BOM 81 a. stera^ »e».. a data memory 

««a « RAM 83 and a correction value memory 84. 
■*"'T:l::.r«.e arithmetic eon^l circnit SO i. conneetea to 
the U^ia cr.,tal aiepla. ae.ce S via a aUpU. ^ ^ 

^ J ■ Rfi The pulse motor driver 86 « coniJr«" 
pulse motor driver 86. me p« • ♦ i fv* 

Ltion thereof hy the arithmetic control circuit SO to control^ 
.otion Carive, or the variona .inda of drive motor. ^ ^ 

25. the .Win. arm drive motor 36. the mover ai.placement motor 4. 
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ror the W dxi« ».tor U. th. lens <Wve n.oeor 25. sw^. 

drive motor 36, the mo,cr di.p!a«-e.t =otor 43 the hie. 
The arithmetic control circuit 80 i. ftirther connected to the 
^ain. Wheel drive motor 30 and the grinding wheel drive motor 39a 

via tOifr motor driver 86a. 

F^iermore. the arithmetic control c^cnit 80 ie connected to 

1 in FIG 1 via a communication 
the frame .hape measuring apparatus 1 in r««- i "a 

port 88 to receive the len. rfvape data such aa the ftame ahape data 
and the lens shape data ftom the ..ame ahape measuring apparatus 
(lens shape measuring apparatus) 1. 

^ addition, detecting signals Iron, the origin sensor 127, and 

ana 144 of the measuring unit 42, 
a,e position detecting sensors 143 and 144 ot tn , , , 

„d moving amount detecting signals flrom the reading head (slider, 
,29b of the moving amount detecting sensor (moving smount detecting 
.leans, 129 are inputted into the ariUimetic control circuit 80. 

The arithmetic control circuit SO determines each of the 
coordinate positions of «ie *o„t rel^acting surfiu=e (the left «»*ce of 
the eyeglass lens in TIG. of the eyeglass lens ML and the re^ 
refracting surface (the right suri.ce of the eyeglsss lens in FIG. 5, 
thereof at flie len. shape data (9i, pi,, based on . drive pu^e for the 
hase drive motor 14, drive pulses for the lens shaft drive motor 25. the 

A t>.^ like which are conixolled in motion thereof 
pulBB motor 59 aod the liJce, v. men ^ 

hased on the lens shape data (Oi. pi, from the frame shape measuring 
apparatus 1. Subse^ently. Oie arithmetic control «rcuit 80 
determine, the edge thietae.s Wi at «ie lens shape data (Ov PD by 
calculation from the determined coordinate positions of the front and 
rear refracting surface, of the eyeglass lens ML. 
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■When tho .lithm tie control circuit 80 roads out data from the 
frame .hap« moa«^g apparatus 1 or reada out data .tored 
storage areas ml to m6 of the data memory 82 after starting control of 
processing, as shown in FIG. 10, the arithmetic control circuit 80 
perform, the control of processing and the control of the data reading 
or the larout setting in a time-sharing mode. 

Speciiically. when a period between time tl and t2 is Tl. a 
period between time t2 and t3 is T2, a period between time tS and U « 
TS .... a period between time tn-1 and tn is Tn. the c«>trol of 

processing is performed during the period. Tl. T3 and Tn, and .he 

control of the data reading and the layout setting are performed 
during the periods T2, T4, Tn-1. Accordingly, during the grinding 
of the processed lens, the reading and storing of the next pluraUty of 
lens shape data, the data reading, the layout setting (adjustment) or 
..h» ae can be performed, thus considerably improving a work 

efficiency of data processing- 

Various kinds of programs for controlling the operation, of the 
,en. grinding apparatus 2 are stored in the above-described ROM 81. 
The data memory 82 Is provided with the pluraUty of data storage 
areas. Moreover, the RAM 83 is provided with: a processing data 
storage area 83a for storing the processing data for the lens currently 
in processing: a new data storage area 83b for storing new data; «.d a 
data storage area 83c for storing the frame data, data for the lens 

already processed, or the like. 

Note that, a, the data memory 82, a readable and writable 
flash EEPEOM (FBEPROM) can be employed, or a RAM using a 
backup power supply can be employed, in which the content thereof 
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cannot be erased even when the n.aic power sa,,^ i» t-*^ 
''"^t^. ae,c.p«.n wm be n.ae ope.a«„ns o. ,en. 

5 such a constitution. 

<Readi»g of lens shape data> 

^ a ,.a,«ng stand-b, sUee. when the main power enpply » 
^ed on. the aHthn>et. control Ccnit 80 ^nd^e « to whether or n. 
aata reading fron. the fta-e ahape n^eaeuring appara^^a 1 U to he 

" '""'Co^an. the ar^th^et. control e.n.t SO ,.d.e a. to 
.bether or not the "data re,uest- .witch 7c on the operation pane. 6 
:«ld. When the 'data re,ueat- switch 7c U pr.sa«. ^or ra,ne.tn>. 
presseo. ^ frame 

aata. data of the lens shape inforn.at.on (8. p.) -ad W 

^*r^tuB 1 into the data readiaig area 83b of the 

15 shape ineasunns apparatus 1 mxo 

..M S3. The read data is stored (recorded) in any one of the storage 
■J.. .1 to of the data .e.ory 82. and then the layout screen . 

displayed on the Uquid crystal display device 8. 
<Processing circumferential edge of eyeglass lens> 

- . element 41 U in a standing position as show., m 
20 The measuring elemeni; 4J. is ^ „f fhP 

PIG 5. FIGS. 11 to 16. and FIO. 22 before the „ea.urea.ent of U.e 
"^.a^a .ena MI- he,d between the ,en= aha«. 23 and 2.. In -uch a 
;,Ln. a U.ht shieldln. pUte 142 U poeiUoned between the ...h 
. LtUn elen-enta USa and US. o.the po.t.on 

. Shut o. a .^ht directed ^n. the U.ht en.t«n. element U3a . the 
H.ht enUttin. element X43b, and a rotation re^lat^. pu. 133 . 
aLted oo-th, .topper plate portion X16a b. a epr^. -ce c. the coU 
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Bpriiig 136. 

,n Buch a »tate, by pres.in. the "Hght ■ switch 6c cr the l,ft 
..itch 61,. a pxoces^g operation i. .tarted. auc. a, the edge thiC^ess 

A r-rirdia2 of the eyeglass 
oneasxirement. the V-groove settmg, ax.d the ^.^c^S 

lens ML. 

(Detection of size of lens fixing jig) 

1. ^eaeuHng of fte eyeglass lens ML. the eye«la» .one (le-a to 
be proce..ed> ML i. adsorbed o. a .a^ge-diameter lens Oena 
filing Jig> 200 si-nila. t. that show, in FIG. .4. the eyegUe. le., ML 
attached to the ,e»s shaft 23 h, the .e.. fixing Jig 200, and pressed 
.y a lens pressor 201 of the lens shaft 24. In snch a case, for e»n.^e 
„ a radins «ctor pi of lens shape data (Oi. pi) of a crah-eye lens or ^ 
Bice (ei. pi), measuring of an edge thid^ess of the eyeglass lens ML 
.ased on the lens shape data (Oi. pi) .^7 destroy the n.easurn.g 
e,e=.ent 41. To prevent such destruction, the arithn-e^c control 

r f>,» foUowir- oseration before edge thickness 

circuit SO performs the tollowi«„ •-if" 

measuring. , it »• 

That is. the arithmetic control circuit 80 controls the moUon of 

the base drive motor 14 to move the carriage 22 left and right (axis 
airection of .he measuren^nt shaft 42a,. and the tip of the lens 
23 ia moved to a position (measuring element reference po..tu>n 300) 
corresponding to a center between the opposing pieces 100b and 100c 
of the measuring element 41. 

Subse,uently. the arithmetic control circuit 80 controls the 
motion of the base drive motor 14 to »ove the carrUge ^ left -^d 
right (axis direction of the measurement shaft 42a,. Accord^ly. the 
lens fixing jig (lens adsorbing apparatus, 200 attached to the lens 



^aft 23 is moved fr.=. the ele-n at «f.r«nca position 300 

indicted by a two-dot chain line of FIG. 2S to a position corresponding 
.0 the feeler 101 indicated by a aoUd line. In this case, the lens sh^s 
23 and 24. the eyeglass lens ML. and the lens pressing ^en>l»r 201 
„e also n,oved integrally with the lens fixing Jig 200. In FIG. 2*. *e 
feelers 101 and 102 of the measnring elen^nt 41 are close to the lens 

^ - 4.1,*. oKn^^-dfi scribed movement, the 

Bha£t8 23 and 24. However, m the above deBcno 

• ^ ^i^^ont 4.1 are not close to tne 
feelerB 101 and 102 of the meaaurmg clement 

lens shafts 23 and 24. 

I1.en, the arithmetic control circuit 80 first controls the motaon 

a ■ , ftR fo rotate the pulse motor 59 normally, 
of the pulse motor driver 86 to rotate xne p ' , 

rotates the screw shaft 68 nom^ally by the pulse n>otor 59. elevates th 
stage 60 along the guide rails «7 and 67 by the screw shaft 58. and 
then elevates the lens shaft holder 61 integrally with the stage 60. 
.1,.3 the «,-riage 22 is rotated upward around the carriage rotation 

^rT v^fwsen th? lens shafts 23 and 24 

f ini and 102 of the measuring element 4i. 

is moved between the feelers 101 ana ui 

In this ca«,. when the n.e.»xring element 41 is hori«,ntally laid down 
as de«:rihed later, if the lens fl^g ji. 200 is sn.all diameter, then the 
U„s shaft 23 and 24 axe elevated t. position, not clashing with the 

feeler 101. , 
Subse,uently. the arithn>etic control circuit 80 control, the 

motion of the pulse motor 140 .0 transmit rotation of the pulse motor 

140 to the large-diameter gear- 139 by the pinion 141. and 

rotarydrWes the large-diameter gear 139 in such a way as to move *e 

Ught shielding plate 142 to the position detecting sensor 144 s.de. 

Rotation of the large-diameter gear 139 is transmitted to the attachmg 
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plat. 132 via the rotation transmission shaft 135, and the attaching 
plate 132 i. rotated from the solid line position of FIG. 17 to the 
position indicated by the two-dot chain line. By thia rotation, the 
rotation rogulatins pin 133, the spring looking pin 134 and the 
measurement shaft 42a are rotated integraUy with the attaching plate 
132, and the meas-aring ele=i,nt 41 is rotated from a stand-ap state 
indicated by a two-dot chain line of FIG. 22 to a horiwDtal position 
indicated by a soUd line. Since the lens fixing jig 200 is attached to 
the front refracting surface of the eyeglass lens ML, the feelers 101 
and 102 are preyented from being abutted on the eyeglass lens ML 

following the rotation thereof 

Therefore, when the lene fixing jig 200 is small in diameter. 
foUowing the horizontal rotations of the attaching plate 132 and the 

^ ,^ „4-*^„vi-.-r 12'"5 is rotated fro.ta the 

solid 11... position to the f^o-dot chain line position, the rotation 
r.r--iacir.g pin 133, the spring locking pin 134 r.nd the measurement 
shaft 42a are rotated integrally with the attaching plate 132, and the 
measuring element 41 is rotated from the etand-up position indicated 
by a 1^0-dot chain line to the horizontal position indicated by a soUd 
line in FIG. 22. Moreover, in this case, lie light shielding plate 142 is 
nxoved between the light emitting element 144a to the photodetecting 
element 144b to shut off a light directed from the light emitting 
element 144a to the photodetecting element 144b. Whe:. t^^e 
photodetecting element 144 detects the light shielding plate 142, this 
d tecting signal is inputted to the arithmetic control circuit 80. Upon 
detection of the light shielding plate 142, the arithmetic control circuit 
80 stops the motion of the pulse motor 140. 'Dius, the arithmetic 
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control 80 deUrmi»« that the len, (Umg jig 200 and the len. 

preflBing member 201 are amaU in diameter. 

On the other hand, when the len. fixing jig 200 is large in 
diameter Oarge diameter), following the above-descriied horizontal 
rotation, of the attaohing plate 133 and the mea.nring element 41. 
befo^. the at-.^.Mng plate 1S2 rotated from the soUd line poeition to 
the two-dot chain line porition in FIG. 17. the feeler 101 of the 
meaenring element al 1. abutted on the len. fi^dng jig 200 a. ehown in 
PIG 23 before the horizontal position indicated by the »lid line firom 
a.e etand-np .tate indicated by the t«o-dot chain line in FIG. 22. 
Moreover. In thi. c..e. .ince the light .Melding plate 142 ..op. j«.t 
before it U moved between the light emitting element 144a and the 
photodeteoting element 144b. a light directed from the light emitting 
demons 144a to the photodeteoting element 144b i. not ,h«. off. A. 
th. time of horizontal rotation of the measuring element 41 is roughly 
•or.tant .t a time when the measuring element 41 is laid down 
horizontally from the vertical state, if a state where the light directed 
ft„m the light emitting element 144a to the photodeteoting element 
144b 1. not Aut off by the light .Molding plate 142 continue, for a 
predetermined period, the arithmetic control clrcnlt 80 determine, 
that the len. fixing jig 200 i. large in diameter. Then, the arithmetm 
control circuit 80 atop, the pulM motor 14. 

Then, the arithmetic control circuit 80 judges whether a 
minimum radiu. vector pi of the len. rf.ape data (Oi, pi) read in the 
above-described manner i. larger or not than a radiu. of the len. 
r-,i-r. iiz 200. If it i. judfed that the len. shape of the crab-eye len. 
or the like i. larger than the outer .bape ef the len. fixing jig 200, the 
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^U«n=tic coutr.1 circuit 80 rotate, th. pul« motor 140 rever«ly to 
retreat the m..s-.rL-.g elen>=nt 41 ccnv.r»ely to the 
above-described caBe, and displays a message, e.g.. -SWTICH LENS 
PKING JIG AND LENS PRESSING MEMBER TO 
SMALL-DLUylETER ONES' on the Hquid c^tal display 8, in order to 
switch the lens toing jig 200 and the len3 pressing member 201 from 

large to small ones* 

On the other hand, if the feelers 101 and 102 of the measuring 
element 41 are not brought into contact with the lens adng jig. the 
arithmetic control circuit 80 recognizes that 'a shape of the lens fi^ 
jig is not large in diameter', and starts measuring an edge thickness 
dxape Wi by bringing the feelers 101 and 103 into contact witi. the 
front and rear refracting surfaces of the eyeglass lens (lens to be 
processed) ML. 

In the foregoing embodiment, then lens fixing jig 200 
roTros.on&> to ths feeler 101, and the feeler 101 U abutted on the lens 
adng jig 200 l^m the circumferential surfece. However, there U no 
particular limitation in this regard. 

For example, in order to position the eyeglass lens ML in the 
center of the feelers 101 and 102 of the measuring element 41, the 
motion of the base drive motor 14 is controUed t. move the carriage 22 
left and right (axis direction of the measurement shaft 42a). Then, 
when the measuring unit 41 is laid down ho««ntaUy, the feelers 101 
and 102 of the measuring element 41 are brought close to the lens 
d,aft 23 and 24 with small gaps. Then, the motion of the base drive 
n.otor 14 is controUed to move the carriag 22 left and right (axis 
direction of the measurement shaft 42a). thus moving the feeler 101 to 
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the front refracting »urfaoe of th. eyegla,. len. ML. By th« 
„.vem.nt, whan t:.e ^ov.^ent= of tt. measuring elen^ent 41 the 
measurement Bhait 42a are detected by the reading head mb of the 
„.„,ing amount detecting sensor 129, the moving amounts of the 
carriage 22 and the lens shaft, 23 and 24 up to these detecting 
positions are deterged ftom the numher of driving ^Ises of the base 
drive motor 14 and. baaed on movementoon-movement of the feeler 
101 clo«= to the measuring element reference position 300. it .s 
possible to judge whether the lens e^g jig 200 i. large or smell m 
diameter. If the lens fizing jig 200 Is large in diameter, the feeler 101 
is abutted on the side «ace of the lens il^g jig 200. Th»s. the moving 
amounts of the carriage 22 and the lens shafts 23 and 24 up to the 
abutment of the feeler 101 on the side fede of the lens fi^g jig 200 
are smaller compared with those when the feeler 101 is not abutted on 
the Bide f^ of the small-diameter Cbcing jig 200. 
(C-lculation of edge thiciness Wi) 

Then the arithmetic control circuit 80 controls the motion of 
the pulse motor 140 to rotate and stop the measuririg element 41 in 
the horixontal laid-down measuring position. Then, based on the lens 
shape data (91. pi), the arithmetic control circuit 80 control, the 
operation of the pulse motor driver 86 to rotate the pulse motor W 
normally or reversely, rotate the screw shaft 88 by the pulse motor 69 
normally or reversely, elevateflower the stage 60 along the guide rad, 
57 and 67 by the screw shaft 68, and elevate/lower the lens shaft 
holder 61 integrally with the stage 60. In ^ case, the feeler 101 
corresponds to 1=0 of an angle ei. and a radius vector pi. Then, the 
arithmetic control circuit 80 controls the motion of the base dr,ve 
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J ■ «Tid abuts one feeler 101 of the 

^ A • niiiRe motor driver 86, ana asn*«"» " 

„ea<mrinB element 41 on .ie Po^itaon .=0 o. th. an,U . 

. • fth. surface (front refracting surface) .f the eyeglass 
radius vector pi of Oie auriace wruu 

The ah.tn.ent moves the measuring element 41 m a right 
„ ..ICS. 13A and 13B. and the measurement shaft 42a ^ 
--grail, -t. the measuring — ^ 
.ase the sHder m for holding the me.»ir.ment shaft 42 a i al 
. the right dlreotlon of .lOS. 13.and 13B. ^^-^ " 
. „.ved m the same direction Integrsll. wl«i ^e sUder m. Th« 
..ement causes t.e horl^ntal loc^g .1- Hah ^^^^^^l^. 
press the loClng plate X.Oh of the reel '-'^^^ ^^J^, 
Lction . FiaS. IS and 20. «.ereh. moving and « '^^^ 
attaohing plate 1.0 and the reel 1.1 In the Hght ^^--^ iTl 
.3. and 13. Integra., with the slide rail Ua^ In .s^^ . - 
locWng puts 119a of the spring supporting P^''';"^" 
...per plate .ea of the hraCet 12e «.ed to ^ --"^^ „^ 

J «i «^ +V4na cannot be moved in tne rign.^ 
in PIGS. 20 and 21, and thus cannoTi 

1* fU^ l<-af soring 123 wound on the 
FIGS, 13A and 13B. As a result, the leaf sprmg 

fl,*. reel 121 foUowing the rightward 
reel 121 is delivered from the reel 

.ment of Uie reel attaching plate 120 and the reel 121> and thus 
movement of the .^^ ^^^^ 

the slider 112 is sprmg-pressed in a le« <ur , ^ 

. , . ol=»te 102b and the horizontal locking plate 116b. 
13B by the locking plate 102b an ,he 

When the aUder 112 is moved m the axas 
measurement shait 42a, tKe attaching plate 132, the coU spr. 3M 
..a the rotation transmission shaft 135 are also moved in the same 
direction integrally with the slider 112, and the rotation transnussion 
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shaft 135 i. moved in an azlB direction relative to the large-di^neter 

gear 133. 

The aritlimetic control circuit 80 then controls the motion of the 
len» shaft drive motor 25 with the pulse »otor driver 86 to rotate the 
lens shafts 23 and 24 and the eyeglass lens MI- at each predetemuned 
angle Si (i = 0, 1. 2. ... n). Furthermore, the ariOunetic control circmt 
80 control, the motion of tie pulse motor 59 with the pulse motor 
driver 86 to move fte one feeler 101 to the position of the radius vector 
pi at the angle W Q - 0, 1. 2. ... n) such that in the .hutted state of the 
eyeglass lens ML, the measuring element 41 can be moved back and 
forth in the a:d» direction of the measurement shaft 42a. In such a 
„«„ner. the arithmetic control circuit 80 sequentially changes the 
abutment position of the feeler 101 on the eyeglass lens ML at every 
angle ei based on the Jens siape data, that is. the lens' shape 
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0 15 information (0i, pi) 

m 



In this case, the measuring element 41 is moved in the axis 
direction Oeft and right in FIGS. 13A a^d 13B), and the maasnrement 
^aft 42a is moved left and right integraUy with the maasurmg 
element 41. Following the left and right movement of the 
measurement shaft 42a. the slider 112 and the scale 129a of the 
moving amount detecting sensor 129 are integrally moved back and 
forth in the moving direction of the measurement shaft 42a. This 
back and forth moving direction and the moving amount are detected 
by the reading head 129b of the moving amount detecting sensor 129, 
and inputted to the arithmetic control circuit 80. Then, from output 
signalB of the back and forth moving amount and direction thereof of 
the reading head 129b, the arithmetic control circuit 80 determines 
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tHe .ovin. position, of ^ -««rin. element 41 and the tip of t.e 
feeler 101 ^ an ab.ol-ate coordinate position *om » initial PO.*«n 
(measuring element reference porttton 300). 

4. 1 fto determines a coordinate 

Then, the aiithmetie control cirsu.. 8« oeiermu 

X X onrface aeft surface of the eyeglaes lens 

position of the front refracting surface oens 

FIG. « of eyeglass .ens ML at lens shape inf.rmat.on (0.. p.) 
ftsm the drive pulses of the base drive motor 14. the lens shatt or.ve 
motor 26. and the pulse motor 69. the detecting signals (detectmg 
Signals of the feeler moving amount, or the lilc. from, the rcadmg -ead 
,29h ana then stores (records) the determined coordinate pos>t«,n m 
.uy one of the storage areas ml to mS of the data memory 63. 

Similarly, the arithmetic control circuit 80 maies the other 
feeler 102 of the mea«^g element 41 abut the rear surface (rear 
refracting surface) of the eyeglass lens ML. The arithmetic control 
eWt 80 determines the coordinate position of the resx refrac^g 
:.r«e Cri^ht surf.cc of t.e eye.l.s, le.s in FIG. 6) of the eyeglass 
lens ML correspending to the lens shape information OVp-). 
store, (records, the determined coordinate position in any one of the 
storage areas.ml to m8 of the data memory 82. 

m this case, when the other feeler 102 is abutted on the 
hackside of the eyeglass lens ML. the Measuring element 41 is moved 
*. ^rviOr 13 and the measurement shaft 42a 18 
in the left direction of FIG. ana 

moved in the same direction integrally with the measuring element 41^ 
Tlien. the sUder 112 for holding the measurement shaft 42a is moved 
,n the left direction of FIG. 13, and the pUte 116 is moved in the same 
direction integrally with the sUder U2. la rach movements, the 
horizontal locking plate U6b of the plate 116 presses and displaces the 
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locking plate 119a of th« Bpri^g supporting pUte 119 in the right 
direction of PIGS. 19 end 20. In this ceae, the locking plate 120b of 
the reel attaching pUte 120 is abutted on the stepper plate 126a of the 
bracket 126 fS^ed to the fried table 106. and cannot be moved in the 
left direction of FIGS. ISA and 13B. Thus, the leaf spring 123 wound 
on the reel 121 is delivered from the reel 121 following the leftward 
movement, of the reel attaching plate 120 and the reel 121, and the 
.lider 112 is sprins-pressed in the right direction of FIG. 13 via the 
locking pUte 119a and the horizontal locking plate 116b. 

Subsequently, the arithmetic control circuit 80 determines the 
edge thickne.. by calculation from the determined coordinate positions 
of the front and rear refracting surfeccs of the eyeglass lens ML for the 
lens shape information (9i, pi). 
(Retreating of measuring element 41) 

After the end of the above-described measurement, the 
eri^.m.tic control circuit 80 stands and retreats the meas^axin. 
element 41 in the following manner as shown in FIGS. 11 to 16. That 
is first, the arithmetic control circuit 80 controls the motion of the 
base drive motor 14 with the pulse motor driver 86. separates the 
eyeglass lens ML from the feelers 101 and 102 of the measuring 
element 41, and positions them in the center thereo£ Iten, the 
arithmetic control circuit 80 controls the operation of the pulse motor 
driver 86 to rotate the pulse motor 59 normaUy, and the screw shaft 68 
reversely by the mules motor 59. The stage 60 is lowered along the 
guide rails 57 and 67 by the screw shaft 58, and the lens shaft holder 
61 is lowered integrally with the stage 60. Thus, the carriage 22 is 
rotated downward around the carriage awing shaft 21.. and the 
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ey glasa Icn. ML between th« lens shafts 23 and 24 is shifted from 
between the feelers 101 and 102 of the measuxmg clement 41. 

Subsequently, the arithmetic control circuit 80 controls the 
motion of the pals« motor 140 to transmit the rotation of the pulse 
motor 140 to the large-diameter gear 139 through the pinion 141, and 
rotary-drives the large-diameter gear 139 such that the light shielding 
plate 142 can be moved to the position detecting sensor 143 side. The 
Hght shielding plate 142 is moved between the light emitting elements 
143a and 143b to shut off a light directed from the light emitting 
element 143a to the light emitting element 143b. ^^hen the position 
detecting sensor 143 detects the light shielding plate 142. this 
detecting signal is inputted to the arithmetic control circuit SO. Upon 
detection of the Hght shielding plate 142. the arithmetic control circuit 
80 stops the motion of the pulse motor 140. 

Such a rotation of the large-diameter gear 139 is transmitted 
through the rotation transmission shaft 135 to tl.e atca.hLng plate 132, 
and the attaching plate 132 is rotated from a position indicated by a 
two-dot chain line to a position indicated by a solid line in FIG. 17. 
By this rotation, the rotation regulating pin 133. the spring locking pin 
134 and the measurement shaft 42a are rotated integrally with the 
attaching plate 132. The rotation regulating pin 133 is abutted on 
the stopper plate 116a, while the measuring element 41 is rotated to a 
stand-up retreated position shown in FIG. 6, and FIGS. 11 to 16. 

(V-groove setting) 

When the edge thickness Wi is determined in such a manner, 
the arithmetic control circuit 80 determines the V-groove position at 
the lens shape information (9i. pi) of the eyeglass lens ML in a 
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p.edeta«nined ratio and stores (^ord.) the deternuned V-^oove 
position in any one of the storage areas xnl to n.8 of th. data xne^ory 
82. Since the V-groove position can be determined by use of a known 
method, detailed description thereof will be omittad. 

(Calculation of processing data) . on 

oi-ifliTnetic control circuit 80 
After the V-groove setting, the arithmeuc w 

determine, the processing data m. pi') of ".e eyeglase leu, ML 
eo™p.n*«<r to tke lena *ape info^at^n (M. pi) - 
a pupa diatanee PD baaed .a a formula of the eyegla,. len. and a 
fran-e geometrical center-to-center distance FPD. a raised an.ou»t or 
the like, and is atored in the proceeeing data storage area 83a. 
(Grinding) 

After the calculation of the processing data, the arathn.et.c 
control drcnit 80 controls the motion of the grinding wheel drive motor 
30 with the motor driver 5S. to control rotary-driving of the grinding 
.h.el 35. The grinding wheel 36 include, the rough grinding wheel 
(fiat grinding wheel), the grinding wheel for a V.gr«,v.. the fiush 
BTinding wheel or the like, as descrihed above. 

on the other hand, the arithmetic control circuit 80 control, 
the drive of the len. shaft drive motor 28 via the pulse motor driver 86 

fAi' or> stored in the processing data 
based on the processmg data (Si. pi) siorea 

J * ^^.^f^i the rotation of the lens rotation 
storage area 83a in order to control the rotaiao 

shafts 23 and 24 and the eyeglass lens ML. 

At this time, the arithmetic conixol circuit 80 first controls the 
motion of the pulse motor driver 86 at the position where i = 0 based 
on the processing data Oi'. pD stored in the processing data storage 
area 83a in order to control the drive of the palse motor 59. 
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Accordingly, th. ««w shaft 68 is r.t.t.a reversely, and the ..a.e 60 « 
lowered by a predetermined amount. With the lowering of the stage 
60, the lens .haft holder 61 is integrally lowered with the stage 60 by 
the own weight of the carriage 22 and the spring ibrce of the spring 64 
m the processing pressure adjusting mechanism 45. 

After the unprocessed circular eyeglass lens ML abuts the 
grinding »»face 35a of the grinding wheel 35 by the own weight of the 
carriage 22 and the spring force of the spring 54 in the proces»ng 
pressure adiusting mechanism 45. only the stage 60 is lowered. When 
the stage 60 is separated downward from the lens *alt holder 61 by 
such lowering, the separation is detected by the seheor S. and the 
detecting signal, fcom the senaor S are inputted into the arithmefc 
control circuit 80. On receiving the detecting signal. «H.m the sensor 
S the arithmetic control circuit 80 forther controls the drive of the 
pllse motor 59 to slightly lower the stage 60 by the predetermined 



Accordingly, the eyegla.. lens ML i. ground with the grindl^ 
wheel S6 by the predetermined amount at the processing data W. pf) 
where i - 0. When the lens shaft holder 61 is lowered wiOi the 
grinding to abut the stage 60. the .en«.r S detect, the abutment to 
output the detecting signal., and then the detecting «gnal. are 
inputted into the arithmetic control circuit 80. 

On receiving the detecting signals, the arithmetic control 
circuit 80 allow, the eyeglass lens ML to be ground by the grindmg 
„heel 35 in a manner that the case where i - 1 of the processing data 
<ei-. pi-) is Similar to that where i - 0 thereof. The arithmetic control 
circuit 80 performs such control until i = n (360«>. so that the 
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circnmferontial edge of the eyeglass lena ML is grotind by the rough 
grinding wheel (not given the reference numeral) of the grinding wheel 
35 to be the radius vector pi' for each angle ei* of the processing data 
(6i', pi'). 

Moreover, the arithmetic control circuit 80 allows the 
circumferential part of the eyeglass lens ML ground roughly in a shape 
of the processing data (91% pi*) to be subjected to the V-groove 
processing by the grinding wheel for a V-groOve (not given the 
reference numeral) of the grinding wheel 35. 

A3 described above, the lens shape measuring apparatus 
according to the first aspect of the invention comprises: the lens fudng 
jig installed in a lens to be processed to clamp the lens; the lens 
rotation shaft for clamping and rotating the lens to be processed; the 
measuring element abutted on a refracting surface of the lens clamped 
by the lens rotation shaft; the measuring unit for measuring a moving 
distance of the measuring element; and the arithmetic control means 
for identifying a shape of the lens fixing jig based on the moving 
distance of the measuring element measured by the measuring unit 
Thus, by using the measuring element also used for measuring the 
edge thickness shape, it is possible to identify the size or the like of 
the outer-diameter shape of the lens fixing jig. 

The lens shape measuring apparatus according to the second 
aspect of the invention comprises: the lens fixing jig installed in a lens 
to be processed to clamp the lens; the lens rotation shaft for clamping 
and rotating the lens to be processed: the measuring element abutted 
on a refracting surface of the lens clamped by the lens rotation shaft; 
the measuring unit for measuring a moving distance of the measuring 
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element m a direction roughly parallel to the lena rotation shaft; and 
the arithmetic control means for moving a tip of the measuring 
element relatively in the direction roughly parallel to the lens rotation 
shaft, measuring a distance from a measuring reference position of the 
measuring element to an abutting position of the same by the 
measuring unit, and identifying a shape of the lens fixing jig based on 
a result of the measurement. Thus, by using measuring element also 
used for measuring the lenS shape, it is possible to identify the size of 
the outer-diameter shape of the lens fixing jig in the direction roughly 
parallel to the lens rotation shaft. Moreover, when the 
outer-diameter shape of the lens fixing jig is large, it is possible to 
prevent the destruction of the measuring element essential to a precise 
lens shape measurement by the dashing of the measuring element 

with the lens fixing jig. 

The lens shape measuring apparatus according to the third 
aspect of the invention comprises: the lens fixing jig installed in a lens 
to be processed to clamp the lens; the lens rotation shaft for clamping 
and rotating the lens to be processed; the measuring element abutted 
on a refracting surface of the lens clamped by the lens rotation shaft; 
the measuring element rotating means for controlling rotation of the 
measuring element around a rotation shaft roughly parallel to the lens 
rotation shaft; the measuring unit for measuring a moving distance of 
the measuring element in a direction roughly parallel to the lens 
rotation shaft; and the arithmetic control means for rotating a. tip of 
the measuring element around the lens rotation shaft, and identi^ing 
a shape of the lens fixing jig based on a distance of the abutted 
position of the tip of the measuring element from a measuring element 



reference position. Thus, it is possible to identifir the si^e of the 
outcr-diameter shape of the lens fixing jig in the rotation shaft 
direction of the measuring element roughly parallel to the lens 
rotation shaft. Moreover, when the outer-dianeter shape of the lens 
filing jig is large, it is possible to prevent the destruction of the 
measuring element essential to a precise lens shape measurement by 
the clashing of the measuring element with the lens fixing jig. 

Although the preferred embodiments of the invention have been 
des^ibed, it should be understood tOiat various changes and 
modifications may be made to the aforementioned embodiments 
without departing the scope of the invention. 



